Innate immune recognition of, and regulation by, DNA.
DNA in microbes or host cells is normally sequestered from the immune system, and therefore inert, but becomes an active immunostimulatory molecule during infection or tissue damage. Recent evidence suggests that Toll-like receptor (TLR)9, currently the only known immune sensor for DNA, recognizes more diverse elements in its ligand than initially thought, and must cooperate with additional host factors to provoke an optimal innate immune response in the physiological environment. Moreover, the innate immune system possesses a TLR9-independent, as-yet-undefined intracellular recognition machinery of double-stranded DNA that induces type I interferons through distinct signaling pathways. TLR9-dependent and TLR9-independent immune recognition of DNA might play crucial roles in DNA-associated protective immunity and in pathological autoimmunity.